cAMP production mediated through P2Y(11)-like receptors in rat striatum due to severe, but not moderate, carbon monoxide poisoning.
We examined the effect of carbon monoxide (CO) poisoning on the production of cAMP, an intracellular second messenger, in rat striatum in terms of extracellular cAMP, which is highly correlated with intracellular cAMP, by using microdialysis. Severe poisoning due to 3000ppm CO, but not moderate poisoning due to 1000ppm CO, caused an increase in cAMP, which was susceptible to a voltage-dependent Na(+) channel blocker, tetrodotoxin, and more profound than that under comparable hypoxia caused by 5% O(2). These results were similar to our previous findings on the production of hydroxyl radical ((•)OH), suggesting a close relationship between cAMP and (•)OH production. The increase in cAMP was suppressed by a non-selective purine P2 receptor antagonist, suramin. However, other non-selective P2 receptor antagonists, pyridoxalphosphate-6-azophenyl-2',4'-disulfonic acid and reactive blue 2, exhibited no effect and weak non-significant suppression, respectively. A P2Y(11) receptor antagonist, NF157, dose-dependently suppressed the increase in cAMP, although rats lack the P2Y(11) receptor. These results suggest that a threshold for cAMP production mediated through P2Y(11)-like receptors following depolarization triggered by Na(+) influx exists in rat striatum during CO poisoning, and that the threshold is reached only in cases of severe CO poisoning. It is also likely that the threshold is related to the generation of (•)OH, contributing to the toxicity of CO in the brain.